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SELECTION FOR AVIATION RELATED CAREERS: AIR TRAFFIC CONTROL IN THE AIR FORCE AND
THE FAA
M. Kathryn Bleckley, Ph.D., Jerry Crutchfield, Ph.D., Raymond E. King, Psy.D., Carol A Manning, Ph.D.
The Civil Aerospace Medical Institute of the U.S. Federal Aviation Administration (FAA)
Oklahoma City, OK, USA
Thomas R. Carretta, Ph.D.
Air Force Research Laboratory, U.S. Air Force (USAF)
Wright-Patterson Air Force Base, OH, USA
This paper discusses selection research and practice, with a focus on air traffic control specialists
(ATCSs). In the USAF and FAA, accurate selection of air traffic control (ATC) trainees is
essential because of the cost in time and money to train people for this high-consequence
occupation. The FAA continues longitudinal validation research for the Air Traffic Selection and
Training (AT-SAT) battery. Additionally, validation of the AT-SAT for placement by option
would allow the FAA to develop a process for assessing applicants’ potential to certify at
facilities, providing useful information when determining where placement should occur.
Frequently, psychiatric conditions are delineated in medical standards as disqualifying. The value
of correctly using psychological testing for screening for psychiatric conditions is addressed. In
the future, selection procedures in use today to hire ATCSs who use tactical techniques to separate
airplanes might prove to be inappropriate for ATCSs, who will be expected to use strategic ATC
methods.
Cognitive ability is the most thoroughly investigated psychological construct in studies of determinants of
occupational performance. Accumulated evidence, including several meta-analyses of common selection methods in
personnel psychology, has shown that general mental ability (g) is the best predictor of training and job performance
involving core technical proficiency (Jensen, 1998; Schmidt & Hunter, 1998, 2004). Further, the predictiveness of g
increases as job complexity increases (Gottfredson, 1997; Hunter, 1983). Gottfredson (1997) concluded that the
pervasive utility of g in work settings occurs because fundamentally it is the ability to manage cognitive complexity,
particularly by complex information processing.
Although g is the best predictor of several indicators of occupational performance, its validity can be incremented by
other measures. For training, the predictiveness of g is incremented by measures of personality, structured
interviews, and specialized job knowledge. For job incumbents, it is incremented by personality, job knowledge, and
work sample performance. Causal models have shown g to exert its influence on job performance both directly and
indirectly through the acquisition of job knowledge during training (Ree, Carretta, & Doub, 1998/1999; Ree,
Carretta, & Teachout, 1995).
Military Air Traffic Control Specialist (ATCS) Selection
Results from studies of U.S. military ATCSs are consistent with the broader occupational performance literature.
Several recent studies have focused on validation of the US military enlistment qualification and training
classification test, the Armed Services Vocational Aptitude Battery (ASVAB), and have shown it to be a good
predictor of ATC training performance (Carretta & King, 2008; Carretta & Siem, 1999; Held, 2006). Despite the
proven validity of the ASVAB, enlisted ATC training and post-training attrition is higher than desirable,
contributing to interest in additional selection methods to augment current procedures.
To this end, Carretta and King (2008) examined the utility of the FAA Air Traffic Selection and Training (AT-SAT;
King, Manning, & Drechsler, 2006) battery for incrementing the predictiveness of the ASVAB for enlisted US Air
Force ATC training. AT-SAT assesses cognitive and perceptual abilities and self-reported workplace characteristics,
identified by the Nickels, Bobko, Blair, Sands, and Tartak (1995) job analysis. Air Traffic Scenarios (ATS) is a
work sample test that involves the application of complex rules to control air traffic in an interactive, dynamic lowfidelity simulation. ATS requires examinees to learn complex rules and prioritize tasks. The training criteria were
the average grade on written tests during an ATC Fundamentals course, the FAA Certified Tower Operator (CTO)
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test score, and a pass/fail training score. Due to the length of the AT-SAT, students completed one of three
overlapping subtest blocks. Sample sizes for the AT-SAT subtest analyses varied from 154 to 326.
All correlations were corrected for range restriction (Lawley, 1943). Those involving the pass/fail training criterion
also were corrected for dichotomization (Cohen, 1983). Results confirmed the predictive validity of the ASVAB
against all three training criteria. After correction, the correlation between a g-loaded composite of the four ASVAB
verbal/math subtests and the three criteria were: ATC Fundamentals (.760), CTO test score (.608), and training
pass/fail (.630). ATS was the only AT-SAT subtest that demonstrated incremental validity beyond the ASVAB for
all three training criteria. The increments in R2 beyond the ASVAB were small but statistically significant for both
the ATC Fundamentals score (.020) and the CTO test score (.016). The R2 increment for the dichotomous pass/fail
training criterion was larger (.156).
Missing from the Carretta and King (2008) study were strong measures of non-cognitive characteristics. A followon validation study should include non-cognitive measures, including personality (King, Retzlaff, Detwiler,
Schroeder, & Broach, 2003) and improved medical assessment. Almost 25% of the Carretta and King study
participants were eliminated for non-academic/non-performance reasons, including anxiety, discipline issues, fear of
controlling, and loss of sleep. Neither the ASVAB nor the AT-SAT assess these non-cognitive factors. Finally, it is
recommended that follow-on validation studies examine additional training and post-training performance criteria.
These include performance in specialized training (control tower and radar approach control operations) and
measures of post-training performance (e.g., first-term attrition, supervisor ratings).
FAA ATC Selection
The FAA ATC selection process has multiple stages, some of which are designed to identify candidates who might
become ATCSs (select-in), and other stages designed to eliminate those that do not meet medical and/or security
requirements (select-out). This section of the paper will include examples of ”select-in” research, as well as “selectout” research in the FAA. When selecting people to train for ATCS positions, two considerations should be kept in
mind: 1. does the person have the aptitude to become an ATCS? 2. If so, at which type of position, Tower/Cab,
Terminal Radar Approach Control (TRACON), or En Route, would this person most likely succeed? Once selectedin, the candidate must pass medical and security screens. The medical screen includes a psychological assessment,
the value of which is discussed at the end of this section.
Between 1981 and 1992, the FAA hired and trained nearly 16,000 new ATCSs to replace those fired during the 1981
strike. This concentrated period of hiring has now led to a concentrated period of retirement as individuals in the
replacement workforce achieve 25 years of service. With increasing retirements, the FAA plans to hire
approximately 17,000 new ATCSs between 2008 and 2017. As it may take up to 3 years to train a fully certified
ATCS, the FAA’s training costs are not trivial. Therefore, to meet the hiring requirements and assure that the right
types of individuals are selected for subsequent training, the FAA developed and implemented the AT-SAT battery.
Since its implementation in 2002, nearly 12,000 applicants have taken AT-SAT, including more than 7,000 in the
past year. Due to a lack of available ATCS positions until recently, few who were selected by AT-SAT have
completed their training and become certified ATCSs. Moreover, former military ATCSs and civilian Department of
Defense ATCSs do not take the AT-SAT as part of the hiring process. For selection purposes, ATCS candidates are
considered qualified if they score 70-84.999 on AT-SAT and well-qualified if they score 85 or above.
It has only recently become possible to conduct an interim longitudinal validity analysis. In general, selection test
validity is judged by its ability to predict job performance. To do this, we would have to wait until enough trainees
who were selected based on their AT-SAT have become certified. However, we have access to training performance
data that can be used as an interim substitute for job performance. At the end of Initial En Route or Initial
Tower/Cab training classes, trainees’ performance is assessed by members of the Air Traffic Organization Training
and Development office. Performance verifications (PV) are academic assessments coupled with a skill-based
scenario, in which student ATCSs control simulated traffic while a field supervisor observes their performance. If
the student’s performance is not satisfactory on day one, they are given additional training followed by a second
assessment. Students either pass or fail the PV.
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Data were analyzed from 650 students who took AT-SAT as part of the hiring process and completed FAA
Academy training as of February 2008. Of these, only 57 failed PV the first time; 593 passed on their first attempt.
This substantial inequality creates problems for statistical analysis. To overcome these problems, we randomly
selected a subset of 75 of those who passed PV on their first attempt. All who failed PV on first attempt were
included in the analyses. The 75 randomly-selected students who passed PV on first attempt (N= 75, X = 88.464,
std err = .876) scored significantly higher on AT-SAT than did those who failed PV (N= 57, X = 85.055, std err
=1.002), t = 2.56, p = .012. As with most selection tests, the range of AT-SAT scores available for analysis is
restricted.
__

__

Because the PV data are binary (pass/fail), a Logistic Regression (LR) was conducted. LR provides several useful
types of information, including an overall classification table. As can been seen in Table 1, AT-SAT correctly
predicted who will pass or fail PV for most of the trainees.

Actual PV

Table 1. Overall classification table from the LR analysis.
Predicted PV
Passed
Failed
Percent correct
Passed
14
81.3
61
Failed
21
63.2
36
Overall percent correct 73.5
For the full sample, 93% of those who were well-qualified on AT-SAT passed PV on day 1. Of those who were
qualified on AT-SAT, 88% passed on day 1. The difference in pass rates between well-qualified and qualified
trainees was significant using Fisher’s exact test, p =.003.
After making a selection decision, the FAA decides in which ATC option a new hire will be placed. Remember that
ATCS options include en route, TRACON, and tower facilities. Currently, the FAA’s placement decisions for newly
hired ATCS are based only on where and when vacancies occur. Instructors who conduct field training report that 1)
some trainees who have aptitude for one type of ATCS option get placed into another option and 2) trainers are
sometimes forced to fail a trainee in one option when they believe that he/she would have been better able to
perform in a different option. These reports suggest that the FAA needs to develop a process that uses information
about a new ATCS’s potential to certify at a facility to decide where the individual should be placed. This process
will increase the efficiency of placing candidates into jobs and reduce costs associated with training and attrition.
Efforts are being made by the FAA, American Institutes for Research (AIR), and Personnel Decisions Research
Institute (PDRI) to validate the AT-SAT test battery for use as a placement tool. Although the development of ATSAT made extensive use of worker requirements for all three ATCS options, comparison of AT-SAT predictor
scores with tower-specific criterion performance measures was not possible in the in the original validation study.
As a result, it is not currently known if AT-SAT can be used as a tool to place controllers by option. However, the
potential for AT-SAT to be used in this way has been recognized, and a requirement to validate AT-SAT as a tool to
inform placement decisions was documented in the FAA’s 2005 Controller Workforce Implementation Action Plan.
Four phases must be completed to validate AT-SAT for use as a placement tool. These are: 1) update existing
information regarding the activities and sub-activities of the tower cab ATCS; 2) develop criterion performance
measures associated with the sub-activities; 3) collect both predictor AT-SAT scores and criterion performance data
from incumbent tower ATCSs; and 4) compare and analyze the scores and performance data to determine how ATSAT subtests should be weighted. Our project is currently completing phase 2. The job performance measure
presents simulated air traffic scenarios to incumbent ATCSs then asks them to answer multiple-choice judgment
questions about what they observed. Researchers from PDRI worked with FAA ATCS contract instructors from the
University of Oklahoma and Raytheon to develop roughly 50 ATCT traffic scenarios and approximately 173
multiple-choice questions that correspond to these scenarios. The scenarios were programmed into a version of the
SIGNAL 3D ACTC simulator and recorded for presentation to incumbent ATCSs. ATCSs will see and hear each
scenario played on four monitors that represent the out-the-ACTC-window view and one monitor that represents the
ATCT radar presentation. Each scenario will be played for a few moments and then paused. When a scenario
pauses, a sixth computer display will present relevant multiple-choice questions. The questions were designed to be
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both standardized across different types of facilities and be challenging enough to differentiate between ATCSs who
are good and ATCSs who are exceptional performers.
While determining who has the aptitude for a given career or position within that career is a select-in function,
determining who is medically fit is a select-out function. Medical examinations typically include consideration of
the diagnostic categories outlined in the current Diagnostic and Statistical Manual of Mental Disorders (American
Psychiatric Association, 2000). Certain psychiatric diagnoses may be disqualifying if they jeopardize safety or
mission completion. Due to the Americans with Disabilities Act (ADA), the determination of fitness (and all
medical assessments) can be conducted only after a conditional offer of employment is tendered. In the realm of
ATCS selection, all tentatively selected applicants subsequently undergo a medical evaluation, which includes
visual, cardiovascular, and psychiatric assessments, as outlined in FAA Order 3930.3A. Currently, the FAA
administers the Minnesota Multiphasic Personality Inventory-2 (King, Schroeder, Manning, Retzlaff, & Williams,
2008) as a screen. The FAA discontinued use of the 16PF due to a desire for a more thorough psychological
screening. For example, of 1,200 ATCS applicants screened with the 16PF in 2006 and 2,101 ATCS applicants
screened in 2007, only 3 (.25%) and 1 (.05%), respectively, were determined to be in need of additional assessment.
Although further assessment was not mandatory when an applicant was identified with the 16 PF, a psychiatric
assessment was typically conducted. Initial psychological testing is only used for screening. Candidates that do not
clear this screen are referred for additional psychological testing and a clinical interview. A clinical psychologist
employed by the FAA and medical personnel review the raw data forwarded by the private practitioners who
conduct these follow-up assessments. Applicants are disqualified based on the presence of a personality disorder or
other psychiatric conditions (to include substance abuse) that pose a “potential hazard to safety in the Air Traffic
Control System” (p. 10, FAA Order 3930.3a).
Select-in and select-out processes provide valuable information for hiring authorities; however, practitioners must be
careful to not confuse the goals of select-in and select-out testing because tests of psychopathology will not provide
useful predictive information about who has the aptitude to succeed in a career field. Conversely, select-in methods
will not indicate who is suffering from a psychiatric illness. Optimally, the two approaches should be used in tandem
(Carretta & King, 2008) and in the correct order to comply with ADA requirements.
The Future of ATC
The Joint Planning and Development Office (JPDO) proposed a plan for the Next Generation Air Transportation
System (NextGen; JPDO, 2007) that is expected to increase airport and airspace capacity to meet future air traffic
demands. As a result, considerable changes may be made to the job of the U.S. ATCS. If the ATCS job changes,
then procedures used to select ATCSs may also need to change. This section addresses several issues concerning the
selection of ATCSs in the NextGen timeframe.
How might NextGen changes affect the ATCS job of the future? NextGen is envisioned to allow pilots to operate
with minimal flight interventions. NextGen will provide more data to the cockpit and allow pilots to make more
decisions about real-time operations. The likely effect of near-term technology changes, such as Automatic
Dependent Surveillance-Broadcast (ADS-B) and DataLink (DL) on the ATCS’s job will be to provide more accurate
information about aircraft locations, present information in a different format, or make minor changes to the
procedures (e.g., standardizing arrival routes used by commercial pilots may reduce the number of manual handoffs
required). Other changes, such as airspace redesign and flow efficiencies (FAA, 2007a; FAA, 2007b) might make
the job easier (e.g., by reducing the amount of required coordination with other ATCSs), or more difficult (e.g., by
increasing the number of runways available, and, thus, the amount of attention required to monitor them). These
kinds of changes are minimal and are not likely to affect significantly the ATCS’s roles and responsibilities.
However, other proposed NextGen technologies may have a greater impact on the ATCS’s job. These include
automated conflict resolution (Kirk, Bowen, Heagy, Rozen, & Viets, 2001) and transferring more responsibility for
aircraft separation from the ATCS to the pilot (Bilimoria, Sheth, Lee, & Grabbe, 2000) or to automation (FAA,
2007a). Significantly increasing the number of aircraft controlled or reducing separation standards may also result in
a dramatic change in the way ATCSs perform their jobs.
Predictions about the job of the future ATC usually involve more monitoring and fewer tactical decisions (Della
Rocco, Manning, & Wing, 1990). These predictions produce questions about whether ATCSs can perform tasks
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effectively if they monitor traffic without controlling it. Can an ATCS quickly resolve a crisis that automation
cannot handle? How well can an ATCS be expected to maintain situation awareness while pilots or automation
make most of the separation decisions? Moreover, if traffic volume is higher and aircraft are more closely spaced
than at present, can ATCSs observe all relevant activity and step in to take appropriate action during an emergency?
What abilities will be required to perform the ATCS job(s) of the future? Making major changes to the ATCS job
could affect the knowledge, skills, and abilities needed to perform air traffic control tasks. The abilities required to
perform the ATCS’s job are measured by selection procedures. The FAA has invested significant effort in
developing selection procedures that measure the abilities required to perform today’s ATCS job. These are based
on a set of 66 “worker requirements” that include communication, computation, memory, meta-cognition, reasoning,
information processing, attention, perceptual/ spatial, interpersonal, self-efficacy, work and effort, and
stability/adjustment (Morath, Quartetti, Bayless, & Archambault, 2001). The worker requirements were linked with
98 ATCS subactivities associated with ensuring the safe and expeditious flow of traffic and responding to
emergencies or special conditions. As long as today’s FAA ATCS continues to ensure the safe and expeditious flow
of traffic by performing situation monitoring, resolving aircraft conflicts, managing air traffic sequences, routing or
planning flights, assessing weather impact, and managing sector and position resources (Ammerman et al., 1987),
then the abilities required to perform the job will probably not change much even if ATCS procedures undergo fairly
major changes.
Some believe that introducing automation into ATC will not have a big effect on the ability requirements needed to
perform the job. For example, Manning and Broach (1992) asked a team of ATCSs who had analyzed operational
requirements for a system that provided conflict resolution advisories to assess the effect this automation would
have on nine ability requirements. The group believed that the automation would produce some changes in the
ATCS’s job but predicted that the ATCS of the future would require about the same level of abilities to perform
their tasks using the new automation. Moreover, they did not believe that additional abilities would be required to
perform the new automated job. However, if more significant changes occurred in job tasks, such as removing
responsibility for control decisions, replacing tactical decision making with strategic analysis, and monitoring rather
than controlling actions taken by pilots or automation, then the abilities required to perform the job might change.
ATCSs may still perform situation monitoring, resolve aircraft conflicts, manage air traffic sequences, route or plan
flights, assess weather impact, and manage sector/ position resources but in a much different way (Ammerman et al.,
1987) that involves processing information, receiving status updates, choosing automation-identified resolutions,
suppressing alerts, and checking conflict violations.
We do not yet know how relevant these abilities will be to performing the future air traffic management job. To
obtain a complete answer to this question requires conducting a strategic job/task analysis (SJA) for the new job and
using the result to identify the associated future ability requirements. One problem with conducting an SJA is that it
is difficult to obtain accurate information about the future job until after important decisions about it have been
made. It will be difficult to conduct a reasonable SJA during early developmental stages of a system that has not yet
been fielded. However, some methods have been developed to allow describing future tasks based on the limited
amount of information available today (Landis, Fogli, & Goldberg, 1998; Schneider & Konz, 1989).
When the job tasks that will be performed by ATCSs in the NextGen timeframe are identified, additional analyses
will identify ability requirements associated with the job tasks and tests of new abilities will be obtained or
developed. It will be necessary to update information about future job/tasks as revised descriptions of the future job
become available.
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